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CASE REPORT
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Summary Because of the relative frequency of osteoﬁbrous dysplasia (OFD) and the gravity
of adamantinoma, it is important to know whether there is a link between these two entities. A
young boy had been followed from the age of 5 years for OFD of the right tibia. At the age of 10,
biopsy performed because of pain, revealed OFD-like adamantinoma. Surgery was undertaken,OFD-like
adamantinoma
with en bloc proximal tibial resection of 14 cm and reconstruction by free vascularized ﬁbula
and internal ﬁxation. This observation illustrates the risk of evolution of OFD-like adamanti-
noma, showing the same unfavorable evolution as classic adamantinoma. Strict surveillance is
mandatory in OFD, with systematic biopsy in case of onset of pain or increased tumor volume.
© 2011 Elsevier Masson SAS. All rights reserved.
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Osteoﬁbrous dysplasia-like adamantinoma (OFD-like AD) is
an entity ﬁrst suggested by Czerniak et al. [1] in 1989 as a
‘‘regressive’’ form of classic AD. Subsequent reports tended
to conﬁrm its entity status, but as close to rather than a
regressive form of AD [2]. This leads it to be considered
surgically as malignant, with oncologic resection as in classic
AD, although with fairer prognosis.
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doi:10.1016/j.otsr.2011.09.008The key anatomopathological distinction between OFD
nd OFD-like AD lies in the islands of keratinized epithelial
ells [1—5], which are few and scattered in OFD-like AD, hin-
ering diagnosis, but preponderant in classic AD. As well as
his histologic feature, cytogenetic similarities were found,
ith trisomy 7, 8 and/or 12 in stromal cells of all three enti-
ies [2,6—9]. Against this background, we report the case of
9-year-old boy who had been followed up for 4 years for
ight tibial OFD, which evolved, into OFD-like AD.
ase studyhe patient had been followed up since the age of 5 years
or a right tibial lesion suggestive of OFD. Clinically, he pre-
ented with a small painless swelling of the proximal half of
served.
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figure 1 Initial X-rays and MRI of 5-year-old patient: tibial
egions. No cortical damage.
he right tibia. Biopsy was not initially performed, given the
ypical radiologic aspect of the lesion and the absence of
ny functional sign such as pain. Initial X-ray (Fig. 1) found
heterogeneous 7 cm diaphyseal lesion with lytic areas and
ondensates, without soft-tissue invasion or cortical dam-
ge, associated with typical anterior tibial convexity. MRI
as compatible with a diagnosis of OFD (Fig. 1). Given the
linical and radiological stability of the lesion, an attitude
f close clinical, X-ray and MRI surveillance was decided on,
ith no systematic biopsy.
At the age of 10 years, the swelling had increased and
ecome painful. X-ray and MRI (Fig. 2) found increased
f
t
a
f
Figure 2 X-rays and MRI at 10 years of age. Anteriorlesion typical of osteoﬁbrous dysplasia, with lytic and dense
esion volume and, especially, anterior cortical damage and
ncipient soft-tissue invasion. Surgical biopsy was therefore
erformed, analyzing several tumor fragments, one of which
ound trabeculae lined with osteoblasts and osteoclasts and
oose ﬁbrous tissue (Fig. 3). Cytokeratin-positive epithe-
ial cells were found on immunohistochemistry (Fig. 4). All
hese elements pointed to OFD. Analysis of several other
ragments, however, found islands of globular cells in a
ew areas (Fig. 5), which immunohistochemistry showed
o be keratinized epithelial cells. The lesion was thus an
damantinoma in its OFD-like form (Fig. 6). Surgery was per-
ormed oncologically: 14 cm en blocmetaphyseal-diaphyseal
cortex osteolysis and soft-tissue invasion on MRI.
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Figure 3 First biopsy fragment. Trabeculae lined with osteoblasts and osteoclasts (A) and very loose ﬁbrous tissue (B).
Figure 4 First biopsy fragment with immunohistochemical
study: a few cytokeratin-positive epithelial cells, suggestive of
osteoﬁbrous dysplasia.
Figure 5 Second biopsy fragment: island of epithelial cells.
F
p
p
v
n
b
i
t
n
r
D
T
r
p
O
b
i
Oigure 6 Immunohistochemical study: islands of cytokeratin-
ositive epithelial cells.
roximal tibial resection followed by reconstruction using
ascularized ﬁbula from the contralateral limb. Proximal
on-union was managed by osteoperiosteal decortication,
one grafting and a new osteosynthesis 9 months after the
nitial operation. At the age of 13 years, the patient’s func-
ional status was excellent, with complete knee motion and
o limb length discrepancy or axial abnormality. The bone
econstruction was solid (Fig. 7).
iscussion
he relation between OFD and AD began to emerge from
eports of evolution towards AD in a case of histologically
roven OFD [1,3]. Two hypotheses have been put forward:
FD-like AD could be a regressive form of AD, as suggested
y Czerniak et al. in 1989 [1]; this hypothesis, however,
s no longer widely accepted, it being rather thought that
FD and OFD-like AD are precursors of AD as such [2,4,10].
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[igure 7 2 years after 14 cm proximal metaphyseal-
iaphyseal resection.
D patients are indeed older than OFD patients at diag-
osis; and no cases of AD regressing into OFD have been
eported.
In the present case, analysis of one of the biopsy frag-
ents found no signs of AD; in the others, however, analysis
y an experienced anatomopathologist found islands of
eratinized epithelial cells. These are fewer in OFD-like
D than in classic AD, hindering diagnosis. Schajowicz and
antini-Araujo [11] likewise reported discordant diagnoses
ccording to the biopsy fragments studied. The present case
llustrates how OFD-like AD is difﬁcult to diagnose. A few
recautions should be taken to avoid misdiagnosis: multiple
amples should be taken from lytic and dense regions and
xamined by a speciﬁcally experienced anatomopathologist
ooking for islands of cytokeratin-positive cells in all biopsy
ragments.
The difﬁculty of diagnosing this pathology raises the ques-
ion of the optimal attitude in case of imagery suggestive of
FD without functional signs or proven evolutivity. Should
lose clinical and radiological surveillance be observed? Cer-
ainly. In the present case, onset of pain and clinical and
adiological developments alerted the orthopedic surgeon.
hould ﬁrst-line biopsy be systematic? We think not, given
he absence of functional signs, the radiologic aspect sug-
estive of OFD and the non-evolutivity. According to Lee
t al. [12], the risk of transformation into OFD-like AD
equires systematic extraperiosteal excision of any osteoﬁ-
rous dysplasia. This attitude is debatable for benign lesions
iable to show spontaneous involution [13]. We recommend
nnual clinical, X-ray and MRI surveillance for any lesion
uggestive of OFD. In case of onset of pain or increased
esion volume, multiple biopsies should be performed with
nalysis by a speciﬁcally experienced anatomopathologist
ooking for islands of cytokeratin-positive epithelial cells.
hen diagnosed, OFD-like AD requires oncologic surgical
esection.
[M. Ramanoudjame et al.
onclusion
t is increasingly clear that there is a link between oste-
ﬁbrous dysplasia and OFD-like adamantinoma. The latter
eing difﬁcult to diagnose, in case of suspected OFD
e recommend annual functional, clinical, X-ray and MRI
urveillance. In case of change in status, multiple biopsies
hould be analyzed by a speciﬁcally competent anato-
opathologist, as there is a key diagnostic element to be
xplored for: islands of cytokeratin-positive epithelial cells,
hich may be very few and scattered.
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